Jet energy loss in heavy ion collisions, as quantified by the traditional observable of high p T hadron's nuclear modification factor R AA , provides highly informative "imaging" of the hot medium created in heavy ion collisions. There are now comprehensive sets of available data, from average suppression to azimuthal anisotropy, from light to heavy flavors, from RHIC 200GeV to LHC 2.76TeV as well as 5.02TeV collisions. A unified description of such comprehensive data presents a stringent vetting of any viable model for jet quenching phenomenology. In this contribution we report such a systematic and successful test of CUJET3, a jet energy loss simulation framework built upon a nonperturbative microscopic model for the hot medium as a semi-quark-gluon-monopole plasma (sQGMP) which integrates two essential elements of confinement, i.e. the Polyakov-loop suppression of quarks/gluons and emergent magnetic monopoles.
Introduction
Highly energetic jets, produced by initial hard scatterings in a heavy ion collision, provide invaluable tomographic "imaging" of the hot bulk medium created in such collision. A conventional observable for quantifying medium attenuation of jets is the high p T hadron's nuclear modification factor R AA defined as: 
where p T and φ are transverse momentum and azimuthal angle of observed leading hadrons, with b, √ s and f specifying the collision centrality, beam energy as well as hadron flavor species e.g. light flavor pions and heavy flavor D mesons. A deviation of R AA from unity indicates medium modification in AA collisions that would be absent in pp collisions. Furthermore, due to different in-medium path length for jets penetrating arXiv:1704.04577v1 [hep-ph] 15 Apr 2017 the medium along different azimuthal directions, a nontrivial φ-dependence shall arise from jet attenuation, specifically with a dominant elliptic component quantified by the coefficient v 2 .
Strong suppression effect (with R AA significantly less than one) as well as sizable anisotropy v 2 at high transverse momentum have been consistently observed from RHIC to LHC [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13] . There are now comprehensive sets of available data, from average suppression to azimuthal anisotropy, from light to heavy flavors, from RHIC 200GeV to LHC 2.76TeV as well as 5.02TeV collisions. A unified description of such comprehensive data presents a stringent vetting of any viable model for jet quenching phenomenology, as indeed demonstrated by past studies. For example the azimuthal anisotropy was found to pose severe challenge for models and hint at highly nontrivial temperature dependence of jetmedium coupling [14, 15, 16, 17] . The beam-energy dependence was also found to suggest a considerable reduction of average medium opaqueness from RHIC to LHC (which again hints at strong temperature dependence) [18, 19, 15, 16, 20] . The puzzling close proximity between light flavor and heavy flavor energy loss was found to indicate at the necessity of including elastic energy loss and magnetic screening effect [21, 22] . Currently there are a number of jet energy loss modeling frameworks differing in their implementation of hot medium and energy loss scheme with varied degrees of sophistication [23, 24, 25, 26, 27, 28, 29, 30] , and the large amount of high precision data will be a great opportunity to quantitatively analyze the phenomenological viability of each framework.
In this contribution we report such a systematic and successful test of CUJET3 [28, 29, 30] , a jet energy loss simulation framework built upon a non-perturbative microscopic model for the hot medium as a semiquark-gluon-monopole plasma (sQGMP) which integrates two essential elements of confinement near the transition temperature T → T + c , i.e. the emergent magnetic monopoles [31, 32] and the Polyakov-loop suppression of quarks/gluons [33] in the near-T c plasma. 
Constraining CUJET3 Model Parameters with Light Flavor Data
In the CUJET3 framework, there are two key model parameters. The first is α c which is the value of QCD running coupling at the non-perturbative scale T c and sensitively controls the overall opaqueness of the hot medium. The other is c m which is the coefficient for magnetic screening mass in the medium and influences the contribution of the magnetic component to the jet energy loss. See details of CUJET3 in [29] .
A first step we take is to utilize central and semi-central high p T light hadron's R AA and v 2 data for all three collision energies to systematically constrain the two key model parameters by a quantitative One clearly sees excellent agreement for 5.02TeV data, which demonstrates the newest successful test of CUJET3 in addition to the similar success with 2.76TeV and 200GeV data test already reported in [28, 29] . 
Testing CUJET3 with Heavy Flavor Measurements
In the above we've used only light flavor data to constrain the optimal values of key parameters in CUJET3. Therefore, the heavy flavor energy loss observables (e.g. high p T D meson R AA and v 2 ) can be used to further provide a critical independent test of the CUJET3 framework. In Fig. 3 we compare CUJET3 results with available data for central and semi-central R AA and v 2 of high p T D mesons at LHC 2.76TeV and 5.02TeV collisions. One again observes very good agreement between model and data, validating a successful unified description of CUJET3 for both light and heavy flavor jet energy loss observables. With more accumulated statistics and shrinking error bars as well as data from other collaborations, we expect more stringent future test from the heavy flavor sector to help further constrain CUJET3.
Summary
In summary, we've preformed a systematic test of the CUJET3 jet energy loss modeling framework with global high p T hadron observables in heavy ion collisions. The CUJET3, based on a nonperturbative microscopic picture of the medium as semi-quark-gluon-monopole plasma, has succeeded in providing a united description for comprehensive sets of data, from average suppression to azimuthal anisotropy, from light to heavy flavors, from RHIC 200GeV to LHC 2.76TeV as well as 5.02TeV collisions. We envision nontrivial further exploration of event-by-event jet energy loss study [34, 35, 15, 16] via CUJET3 framework in the near future which shall allow quantifying higher harmonic anisotropy coefficients of high p T hadrons. 
